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Abstract 
The article describes the results of the research in correlation between the types of multimedia presentations and the quality of 
digestion of educational information by students. We found out the specifics of the impact of visual information type (text, 
scheme, and comics) on the quality of forming the knowledge system of students using e-learning tools. The results obtained 
clarify the psychological mechanisms of digesting information in e-learning and can make the learning process more effective. 
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1. Introduction 
The digestion of educational information is based on understanding the relationships between concepts, the 
ability to make judgments and conclusions, and also understanding the scope of application of new knowledge, 
abilities and skills (Holodnaia, 2004; Cañas & Carff, 2005; Novak & Cañas, 2006).The initial stages of the 
comprehension process become apparent during the perception of the material. Therefore, it is important to pay 
attention to the fact in what form (Rubinshtein, 2005) educational material is shown and how it can facilitate 
subsequent information processing and incorporate it in the knowledge structure.  
At the next stage obtained information is structured in the process of knowledge formation, which stresses the 
importance of the development of intellectual operations system simultaneously with the system of knowledge in 
© 2015 The Authors. Published by Elsevier Ltd. This is an open access article under the CC BY-NC-ND license 
(http://creativecommons.org/licenses/by-nc-nd/4.0/).
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learning. Processing of new information occurs with the use of the following operations: comprehension, 
application, analysis, synthesis and evaluation (Bloom & Krathwohl, 1956). The quality of applying these operations 
to the new material by students can be an indicator of their digestion of this material. 
Another way of assessing the degree of formedness of knowledge system is concept maps (Novak & Gowin, 
1984). Concept maps are graphical two-dimensional presentation of knowledge, including concepts connected by 
arcs (or straight lines), which reflect the relationships and interactions between pairs of concepts (Cañas & Hill, et 
al., 2004). Concept maps are an effective means of presentation and visualization of knowledge, as well as the 
method of estimation of students’ knowledge (Novak & Cañas, 2006; Cañas, Carff, Hill, et al., 2005; Cañas, 2003). 
Studies in this area allow to conclude that concept maps, drawn by students, can help the teacher to identify 
misunderstanding or misconception of the topic, can reveal changes in the knowledge structure and the level of its 
digestion (Ross & Munby, 1991; Roth & Roychoudhury, 1993; McClure, Sonak, & Suen, 1999; Wallace & Mintzes, 
1990; Kilic, Kaya, & Dogan, 2004). 
2. Problem Statement 
During the current decade computer and multimedia technologies have been increasingly used in the classroom in 
the course of the educational process. This significantly increases the proportion of electronic visualization in 
education. Studies in this area suggest that the transition to e-learning tools is ambiguously related to the quality of 
digestion of educational information (Gilmanov, 2012) and requires consideration of the peculiarities of perception 
and digestion of information presented in electronic form. Various forms of visualization are actively used in 
modern multimedia presentations: schemes, texts, images, illustrations, animation, and video. 
The level of digestion of educational information may vary significantly depending on the type of electronic 
visual row. Electronic visual row is serial data in the form of illustrations, symbolical and graphic presentation – 
both static, and dynamic (animation or a video series) which is stored in a digital form and is shown on the computer 
screen or by means of information technologies (Kostromina & Gnedykh, 2012, р. 292). 
In addition to the perception properties and ergonomics of the conditions under which visual aids are presented, it 
is important to focus on psychological characteristics of students which are essential in the process of information 
digestion: motivation of learning, thinking style, self-organization, etc. (Darinskaya L. & Rozum S., 2014; Iskra N. & 
Moskvicheva N., 2014). Thus, there are a number of matters to be solved in the problem field of variety of visual 
information, electronic systems used in training and individuality of students. 
 
3. Research Questions: What type of visualization in a multimedia presentation (text, scheme, and comics) is most 
effective for teaching students? Is there any difference in levels of information digestion depending on the type of 
visualization and satisfaction of students by the form of presentation in e-learning? 
4. Purpose of the Study: The purpose of the study is to reveal the specificity of influence of the form (text, scheme 
or comics) of presentation of visual information on the quality of forming the knowledge system of students using e-
learning tools. 
5. Research Methods 
 
5.1. Participants: The study involved 166 students of 3rd, 4th and 5th year of the faculty of applied mathematics 
and control processes, St. Petersburg State University, 76 of them were female students and 90 male students, at the 
age of 19 - 23, the mean age being 21.06 years. 
5.2. Research Methods and Instruments: At the first stage of the research we created lectures with multimedia 
presentation of educational information in three forms – «text», «scheme», «comics» - on the three subjects 
«Abilities», «Temperament» and «Character». Presentations were designed in a single style: black letters on white 
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background or black and white drawings in comics. Black and white presentations guarantee the absence of 
influence of color on the information perception. 
To identify the level and quality of digestion of educational information we developed tests for each subject 
based on Bloom's taxonomy of learning objectives (Bloom  & Krathwohl, 1956):  knowledge, comprehension, 
application, analysis, synthesis and evaluation of the received information. Each task is evaluated on a five-point 
scale (1 - no response, or it is not correct, 5 - the task done correct). Thus, there are 6 tasks in the test - one for each 
learning objective. 
Assessment of the level of forming of knowledge system is performed using the concept maps which were 
created by students before and after studying each subject. Concept maps were analyzed by the following criteria: 
total number of concepts, the number of general scientific concepts, interdisciplinary, special, worldly concepts, 
concrete and abstract concepts; the number of relationships between concepts, the number of relationships with the 
main concept of the subject, the number of old concepts present in the concept maps after studying the subject and 
the number of new concepts (which were added after studying the subject). 
Besides, the quality of each type of presentation was estimated by the students in the feedback form with a 10-
point scale according to the following criteria: the ease of information perception, comprehensibility of information, 
logic, information or graphic overload, picture definition, accuracy and efficiency (accuracy in transmission of main 
ideas), speed (have you had enough time for watching the slides?), esthetics, emotionality. 
 
5.3. Procedure: the sample group was divided into three groups. In each group there were three lectures with 
multimedia presentations in the form of either the text, or schemes and comics (Tab.1). 
Table 1. Design of the research 
Group of 
students 
Subject / type of presentation 
«Abilities» «Temperament» «Character» 
Group 1 Text Schemes Comics 
Group 2 Schemes Comics Text 
Group 3 Comics Text Schemes 
 
Before the beginning of lectures students were asked to give definitions of the main concepts ("Abilities ", 
"Temperament" and "Character") and draw a concept map for each subject. Lectures were given in the classroom 
with the use of multimedia presentations accompanied by comments of the teacher. After the lecture students were 
writing a test and again gave the definition of the main concept and drew concept maps. 
At the end of the lecture students completed a questionnaire for feedback where the quality of each type of 
presentation was evaluated on a 10-point scale. Also they expressed their impressions and gave comments about 
advantages and disadvantages of getting the information in the form of the text, schemes or comics. 
6. Findings: 
Analysis of the results included the following stages: 
• Comparison of definitions of the main concepts in each subject formulated by students  before and after 
the lecture; 
• Comparison of concept maps drawn by students before and after each subject (the specifics of concepts 
and relationships between them were analyzed); 
• Control of digestion of educational information on the base of the test depending on the type of 
multimedia presentations; 
• Comparison of estimates given to presentations by the students. 
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Comparison of definitions of the main concepts in each subject formulated by students before and after the 
lecture 
There are statistically significant differences (Wilcoxon signed-rank test) between student’s definitions of the 
concepts of "Abilities", "Temperament" and "Character" before and after lectures (p≤0.001) irrespective of the form 
of visual row. Before the lecture students found it difficult to formulate a definition or gave it incorrectly, but after 
the lectures almost all could give the correct definition. Thus, each of visual forms used in presentation has shown 
effectiveness in the formation of concept system.   
Statistically significant differences of concept definitions of "Temperament" and "Character" after lectures with 
different visual rows between the groups were not found: there is no dependence whether the subject was digested 
with the text, schemes or comics. Statistically significant intergroup differences (and according to the type of 
visualization) (Mann-Whitney U) were found in the subject "Abilities" between the definitions given after lectures: 
definitions in the group where the subject was taught in the form of text were given more correctly than in the group 
where the subject matter was presented in the form of comics (p≤0.06) or schemes (p≤0.000). 
On the whole, we can say that understanding of the main concept of subjects improves after lectures. In general, 
regardless of the form of visual row for presenting the information (text, schemes or comics) - definitions after 
lectures were given correctly. 
The better digestion of the concept construct in the subject "Abilities" on the basis of the text may be accounted 
for by the interrelationship of educational content (for example, the level of abstract-concrete, ease or complexity) 
and the most optimal form of electronic visualization for teaching. 
 
Control of digestion of educational information on the base of tests depending on the type of multimedia 
presentations 
Students were divided into three groups using current estimates for the tests in each subject - group with high 
level, medium level and low level of digestion for each form of electronic visual row. For comics there are 36 
students in the group with high level of  digestion and 23 with low level; for the text - 18 students in the group with 
high level of  digestion and 24 with low level; for schemes - 32 students in the group with high level of  digestion 
and 18 with low level.  
Comparison of groups with high and low level of digestion according to Bloom's taxonomy is presented in Table 
2. 
Table 2. The comparison of groups with low and high level of digestion of educational information in each subject 
depending on the type of electronic visual row (Mann-Whitney U). 
 Learning 
objectives 
(Bloom's 
taxonomy) 
The subject "Abilities" The subject "Temperament" The subject «Character" 
The form of visualization - text 
Knowledge 
 
Mann-Whitney U =140 Mann-Whitney U = 299 Mann-Whitney U = 317 
Wilcoxon W = 546 Wilcoxon W =599 Wilcoxon W = 617 
Z = -4.875 Z = -1.852 Z = -2.115 
р≤0.000 р≤0.06 р≤0.03 
Comprehension 
 
Mann-Whitney U =157 Mann-Whitney U = 210 Mann-Whitney U = 256 
Wilcoxon W = 563 Wilcoxon W =  510 Wilcoxon W =  556 
Z =-4.647 Z =-3. 159 Z = -2.342 
р≤0.000 р≤0.002 р≤0.01 
Analysis 
 
Mann-Whitney U =67 Mann-Whitney U =210 Mann-Whitney U = 257 
Wilcoxon W = 473 Wilcoxon W =  510 Wilcoxon W = 557 
Z =-5.897 Z = -3. 080 Z =-2.443 
р≤0.000 р≤0.002 р≤0.01 
Synthesis 
 
Mann-Whitney U =148 Mann-Whitney U = 137 Mann-Whitney U = 291 
Wilcoxon W = 558 Wilcoxon W = 437 Wilcoxon W =  591 
Z =-4.873 Z = -4.305 Z = -1.944 
р≤0.000 р≤0.000 р≤0.05 
Evaluation 
 
Mann-Whitney U = 226 Mann-Whitney U = 264 
- Wilcoxon W = 632 Wilcoxon W =  546 
Z = -3.635 Z = -2.776 
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р≤0.000 р≤0.006 
Application 
 
Mann-Whitney U = 179 Mann-Whitney U = 226 
- Wilcoxon W =  585 Wilcoxon W = 526 Z = -4. 258 Z = -2.707 
р≤0.000 р≤0.007 
The form of visualization - schemes 
Knowledge 
 
Mann-Whitney U =44 Mann-Whitney U =108.500 Mann-Whitney U =148.500 
Wilcoxon W = 180 Wilcoxon W = 213.500 Wilcoxon W = 239.500 
Z = 4.645 Z = -2.935 Z = -2.731 
р≤0.000 р≤0.003 р≤0.006 
Comprehension 
 
Mann-Whitney U = 114 Mann-Whitney U = 50 Mann-Whitney U = 59.500 
Wilcoxon W = 250 Wilcoxon W = 155 Wilcoxon W = 150.500 
Z = -2.971 Z = -4.595 Z = -4.179 
р≤0.003 р≤0.000 р≤0.001 
Analysis 
 
Mann-Whitney U =45 Mann-Whitney U =53 Mann-Whitney U = 98 
Wilcoxon W = 181 Wilcoxon W =  158 Wilcoxon W = 189 
Z = -4.615 Z = -4.160 Z = -3.129 
р≤0.000 р≤0.001 р≤0.002 
Synthesis 
 
Mann-Whitney U =110.500 Mann-Whitney U =65.500 Mann-Whitney U = 108 
Wilcoxon W = 246.500 Wilcoxon W =  170.500 Wilcoxon W =  199 
Z = -3.112 Z = -4.009 Z = -3.443 
р≤0.002 р≤0.000 р≤0.001 
Evaluation 
 - 
Mann-Whitney U = 101 
- Wilcoxon W = 206 Z = -3.225 
р≤0.001 
Application 
 
Mann-Whitney U = 146 Mann-Whitney U = 99 Mann-Whitney U = 97 
Wilcoxon W =  282 Wilcoxon W = 204 Wilcoxon W =  188 
Z = -2.145 Z = -2.784 Z = -2.934 
р≤0.03 р≤0.005 р≤0.003 
The form of visualization - comics 
Knowledge 
 
Mann-Whitney U = 298 Mann-Whitney U = 305 Mann-Whitney U = 312 
Wilcoxon W =  676 Wilcoxon W =  656 Wilcoxon W =  588 
Z = -2.844 Z = -3.791 Z = -3.621 
р≤0.004 р≤0.000 р≤0.000 
Comprehension 
 
Mann-Whitney U = 263 Mann-Whitney U = 138 Mann-Whitney U = 231 
Wilcoxon W = 641 Wilcoxon W = 489 Wilcoxon W = 507 
Z = -3.375 Z = -5.407 Z = -3.292 
р≤0.001 р≤0.000 р≤0.001 
Analysis 
 
Mann-Whitney U = 214 Mann-Whitney U = 158 Mann-Whitney U = 174 
Wilcoxon W = 592 Wilcoxon W =  509 Wilcoxon W = 450 
Z = -4.068 Z = -5.086 Z = -4.468 
р≤0.000 р≤0.000 р≤0.000 
Synthesis 
 
Mann-Whitney U = 364 Mann-Whitney U = 228 Mann-Whitney U =334.500 
Wilcoxon W =  732 Wilcoxon W = 579 Wilcoxon W = 610. 500 
Z = -2.069 Z = -4.024 Z = -2.039 
р≤0.03 р≤0.000 р≤0.04 
Evaluation 
 
Mann-Whitney U = 327 Mann-Whitney U = 315 Mann-Whitney U = 267 
Wilcoxon W =  705 Wilcoxon W =  666.500 Wilcoxon W = 543 
Z = -2.504 Z = -3.128 Z = -3.176 
р≤0.01 р≤0.002 р≤0.001 
Application 
 
Mann-Whitney U = 331 Mann-Whitney U = 183 Mann-Whitney U =251.500 
Wilcoxon W =  709 Wilcoxon W =  534 Wilcoxon W = 527.500 
Z = -2.427 Z = -4.555 Z = -3.030 
р≤0.01 р≤0.000 р≤0.002 
 
As we can see, groups that integrate students, who completed all control tasks well (high level of digesting 
information) and those who did the tasks poorly (low level of digesting), significantly differ from each other in 
almost all indicators of Bloom's taxonomy regardless of the form of presentation of educational information. Thus, 
each form of presentation helps the digestion of information to some extent and gives a basis for further comparison 
of groups with low and high levels of digestion. 
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The further analysis of the results (Wilcoxon signed-rank test) revealed significant difference between the 
performances of certain types of tasks according to Bloom's taxonomy depending on the specifics of electronic 
visual row. 
Tasks for knowledge are done better if information was presented in the form of comics (p≤0.003) or schemes 
(p≤0.000), but not the text. Illustration or schematized information is easier to remember. Therefore, the tasks for 
knowledge (recollection from memory) are done better, if information was presented in the form of comics or 
schemes. 
Tasks for analysis were performed better if information was also presented in the form of comics (p≤0.001) or 
schemes (p≤0.009) instead of the text. This can be due to the peculiarity of comics - demonstrating of various 
aspects of the subject in the form of a separate plots creates additional support for a meaningful image which 
complements  information, allowing subsequent facilitation of the process of analysis. The text does not create a 
comprehensive image. Educational information in the form of schemes is divided into elements and memorized in 
such a way that facilitates the analysis of information. 
Tasks for synthesis are done better if information was presented in the form of comics (p≤0.01), but not the text. 
Probably demonstrated illustrations of situations for each concept allowed having a more complete impression about 
the subject. However, the effectiveness of the task for synthesis of information which was presented in the form of 
schemes is higher than the information presented in the form of comics (p≤0.001) or the text (p≤0.001). This may be 
due to the peculiarity of information presented in the form of schemes – educational information is divided into 
elements and their relationship is shown. Later this helps to recollect and to combine these elements to synthesize 
new knowledge. 
Tasks for evaluation are done better if information was presented in the form of schemes (р≤0.001), but not the 
text. Evaluation of the obtained information on the basis of specific criteria is best if this information was digested in 
the form of schemes, because structured information quickly comes to mind and promotes more effective evaluation 
process.  
Tasks for application are done better if information was presented in the form of schemes (р≤0.07) or comics 
(р≤0.009), but not the text. Application of educational information, digested in the form of comics or scheme, can be 
better in new situations due to the fact that such input of information makes it easier to rely on concrete examples 
illustrated with comics or structured and logically related pieces of information presented in the form of the scheme. 
The text requires greater capabilities for abstraction and efforts for processing the information. If students are unable 
to cope with this at the stage of digestion, its application will be difficult in the future. 
The results point at ambiguity in the advantages of any type of visualization. It is necessary to provide the variety 
of visual presentations for students to successfully digest educational information. Thus, a certain type of visual row 
can contribute to enhancing the implementation of special types of tasks based on certain mental operations 
necessary for processing the perceived information. 
 
Comparison of concept maps drawn by students before and after studying each subject has allowed revealing 
significant differences depending on electronic forms of visual row (Tab. 3). The control measurement immediately 
after the lecture shows: 
- the digestion of information in the form of schemes produced the following results - the total number of 
concepts, the number of special and concrete concepts increases. The number of interdisciplinary and abstract 
concepts decreases. New concepts in concept maps are more numerous than the old ones. 
- the digestion of information in the form of comics contributes to the increase of the total number of concepts, 
the number of special and concrete concepts. The number of interdisciplinary, worldly and abstract concepts 
decreases. New concepts in concept maps are more numerous than the old ones. 
- the digestion of information in the form of the text showed the increasing of the number of special and abstract 
concepts and decreasing of the number of general scientific, interdisciplinary, worldly and concrete concepts. New 
concepts in concept maps are more numerous than the old ones. 
Table 3. Statistically significant differences between the number of concepts before and after studying (Wilcoxon signed-
rank test). 
 Form of presentation of educational information 
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The number of 
concepts after 
studying 
Text Schemes Comics 
Total number of 
concepts - Increase(р≤0.000) Increase (р≤0.05) 
The number of 
general scientific 
concepts 
Decrease (р≤0.006) - - 
The number of 
interdisciplinary 
concepts 
Decrease (р≤0.000) Decrease (р≤0.008) Decrease (р≤0.04) 
The number of 
special concepts Increase (р≤0.000) Increase (р≤0.000) Increase(р≤0.001) 
The number of 
worldly concepts Decrease(р≤0.000) - Decrease (р≤0.001) 
The number of 
concrete concepts Decrease (р≤0.04) Increase (р≤0.000) Increase(р≤0.000) 
The number of 
abstract concepts Increase (р≤0.01) Decrease (р≤0.002) Decrease (р≤0.001) 
The number of 
new concepts 
(which were 
added after 
studying the 
subject) 
Increase (р≤0.000) Increase (р≤0.000) Increase (р≤0.000) 
 
Thus, all three forms of electronic visual rows facilitate the decrease of interdisciplinary concepts in semantic 
networks in each of the subjects, and the increase of the number of special concepts. We can say that all three forms 
of presentation of educational information contribute to purposeful digestion of thematic series. 
After studying the subjects with the use of schemes or comics, the decrease of abstract concepts and the increase 
of concrete concepts in the concept maps are observed. This is due to the fact that the information is presented in a 
more concrete way - image (picture) of abstract concepts or its presentation in the form of schemes showing the 
relationships between individual elements. 
The study of subjects with the use of the text, on the contrary, increases abstract concepts and decreases concrete 
concepts. This may be due to the fact that the information presented as the text requires more efforts for its 
processing and separation of the concrete from the general. Subjects chosen for lectures are about abstract concepts 
("Abilities", "Temperament" and "Character"). Integration of more abstract concepts in the concept network may be 
accounted for by a lack of time for processing of the received information. 
The number of new concepts after studying the information increases regardless of the form of electronic visual 
rows. Thus, in any case, the student is changing the semantic network - new concepts are added, the number of old 
concepts decreases (reduces). 
As mentioned above, the number of interdisciplinary concepts, on the contrary, decreases regardless of the type 
of presentation. The same tendency in concept maps can be observed in relation to general scientific concepts after 
lectures with the use of the text. Therefore, the study of educational information in the form of the text promotes the 
separation of general scientific and interdisciplinary concepts from the subject under study and the focusing on the 
specificity of the information being presented. 
Differences in the number of concepts observed after lectures between various types of presentations (Mann-
Whitney U) show: 
• After studying the text the number of general scientific concepts (p≤0.001) and the number of abstract 
concepts (p≤0.001) in the concept map increases in comparison with the comics. In comparison with 
the schemes the number of general scientific concepts (p≤0.001) and the number of interdisciplinary 
concepts (p≤0.009) also increases. 
347 Svetlana Kostromina and Daria Gnedykh /  Procedia - Social and Behavioral Sciences  171 ( 2015 )  340 – 349 
• After studying the comics the number of special (p≤0.03) and concrete concepts (p≤0.001) increases in 
comparison with the text. 
• The schemes lead to a greater number of worldly concepts (p≤0.002), abstract concepts (p≤0.001) and 
new concepts (p≤0.001) compared with the comics. After studying the schemes the number of worldly 
concepts (p≤0.001), concrete concepts (p≤0.01) and new concepts (p≤0.07) increases compared with 
the text. 
Thus, increasing of worldly concepts in concept maps has been recorded only after studying the schemes. The 
Schemes and the Text increase the number of abstract concepts compared with the comics. The comics increase the 
number of special and concrete concepts compared with the text due to illustrations of the concepts under study and 
specific storyline. 
 
Comparison of estimates given to presentations by students 
Feedback from students has allowed establishing that in their opinion the emotionality of presentations with 
comics is higher than with schemes (p≤0.000) and the text (p≤0.000). 
Ease of information perception with the help of schemes is evaluated high enough by students as well as using 
the text (p≤0.002) or comics (p≤0.001).  
Exactness and efficiency of information in the form of comics are estimated high enough like in the schemes 
(p≤0.02) or the text (p≤0.08). The similarity between schemes and the text on this scale is not observed. 
Thus, the information presented in the form of schemes is perceived as easy as when using comics or the text. 
According to students’ opinion, comics are an equally effective way to convey information like schemes or the text. 
However, schemes and the text are not estimated as an equally effective form of information perception. 
There are no significant differences between the text, schemes and comics according to the following criteria: 
intelligibility of information, logic, information or graphic overload, picture definition, speed (time you are watching 
the slides), esthetics of electronic visual row.  
7. Discussion:  
The differences in digestion of educational information depending on visualization forms (text, schemes, and 
comics) point at ambiguity in the advantages of one or another visualization form. 
Most psychologists and teachers agree that the use of visualization in training should facilitate the process of 
information digestion. The statement that the visual presentation of information is more effective can be found in the 
following articles: Miller suggests that the ability to perceive information becomes better if visual perception is used 
(Miller, 1956); the argument that images are better remembered than words was confirmed in the works by Kosslyn 
(1980), Shepard and Cooper (1982). Some empirical studies show that visual presentation of information is superior 
to verbal presentation in solving different tasks (Bauer& Johnson-Laird, 1993; Glenberg&Langston, 1992; Larkin 
& Simon, 1987; Novick, 2001). The use of visualization in teaching assumes active, investigative and motivating 
environment that provides intuitive understanding of complex processes (Gitta O. Domik, 1994). 
However, the majority of specialists are developing formal requirements for electronic courses (Steen, 2008) and 
visual aids: interactivity, comments to the pictures, precision and clarity, aesthetics, ease of use, etc. (Juell Paul & 
Vijayakumar Shanmugasundaram, 2004). 
All this facilitates perception process but does not prove the effectiveness of information digestion. In order to 
use visualization on the lessons effectively teachers should consider the specifics of students’ perception of 
particular visualization forms as well as psychological mechanisms of knowledge assimilation depending on the 
type of electronic visual row. 
The revealed characteristics of students’ digestion of educational information depending on the form of 
visualization in which this information was presented in the learning process (text, schemes, comics) can be used by 
teachers in the course of creating visual presentations for lectures as well as in the planning of educational process 
as a whole. 
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8. Conclusions 
Each form of electronic visualization of educational information (text, schemes or comics) has its didactic 
specification without distinct general priorities (more acceptable either for analysis or synthesis, or contributes to the 
further use of information etc.). The content of the subject and its concepts (concrete-abstract, the structure of 
relationships) are a more significant factor for selecting the form of electronic visualization, ultimately determining 
the effectiveness of digestion. 
Comics and schemes facilitate memorizing of information, the analysis process over the learning  information 
and the success of its application. Presentations in the form of comics enhance the effectiveness of operations of 
synthesis, and in the form of schemes –the effectiveness of the operation of evaluation. Advantages of text 
information were not revealed. 
All three forms of electronic visual rows decrease interdisciplinary concepts in semantic networks of each of the 
subjects under study and increase the number of special concepts. The Schemes and the Text increase the number of 
abstract concepts compared with the Comics. The comics increase the number of special and concrete concepts 
compared with the text due to illustrations of studied concepts and specific plots. 
9. The further directions of research: The data obtained characterize the peculiarities of information digestion by 
students who study exact and technical sciences. Other specific features could be revealed for the humanities and 
students of science faculties. At the following stages of the research we are planning to reveal psychological factors 
of digestion of educational information depending on the form of electronic visual row among students of various 
disciplines. In the future it is also planned to study the neuropsychological mechanisms which provide digestion of 
educational information while using different forms of visualization in e-learning. 
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